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Figure  8  Dark  field  electron  micrograph  showing  the  bypassing  dislocations  in  (Tio.49Alo  51)99.5 
Co  5  aged  at  1073  K  for  3.6x10^  s  (lOOh/over  aged)  and  deformed  to  3%  at  873  K.  The  disloca¬ 
tion  loops  surrounding  needles  can  be  seen. 
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Figure  2  Effects  of  the  deviation  from  the  stoi¬ 
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yield  strength  of  (Tio.5iAlo.49)99.5Co.5, 
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Cq  5  during  aging  at  1073  K. 
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Figure  3  Temperature  dependence  of  compressive  yield  strength  of  (Tig  j^AIq  49)99  5C0  5  and 
(Tig  jg  Alg  20)99  jCq  2  aged  at  1073  k  for  3.6x10  s  (10  h),  and  (Tig  49Alg  21)99  fCg  ^  aged  at 
1U73  k  for  3.6x10'^  s  (1  h).  Data  for  binary  and  ternary  TiAl  are  also  included. 
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Component  Forming 

(Wrought  Processing) 


Turbine  Engine  Components 

Blades 

Alloy/Microstructures 
Mill  product  +  Machining 
Impression  Forging  to  NNS 
Isothermal 
Hot-Die  Forming 
Heat  Treatment 

Disks 

Mill  Product  -i-  Machining 
Impression  Forging  to  NNS 
Isothermal 
Hot-Die  Forming 

Heat  Treatment 


Engine  Valves 

Automotive  Engines 
Aircraft  Engines 


vo 


Automotive  Valve  Forming 


Cast  Valve 

Casting 

Hipping 

Passenger  Car 


Wrought  Valve 

Isothermal  Forging 

Production  Die  Extrusion/Forging 

Preconditioning;  IM;  PM 
High  Rate  Extrusion  of  Preforms 
High  Rate  Head  Forging 
Microstructure  Control 

Head/Stem  Joining 

High  Performance 


G10  Valve  Extrusion: 
Transverse  Sections 


Applications 


Aircraft  Gas  Turbine  Engines 


Automotive  Engines 


Land-Based  Gas  Turbine  Engines 


Others 
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Proof  spin  (P&W)  Other  gamma  Ti  components: 
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Summary  and  Future 


Continuous  Alloy  Exploration/Design 
Casting  vs  Wrough  Alloys 
Continuous  Search  for  Fundamentals 
Process  Development 
Component-Specific  Alloy  Design 
Search  for  Application  Areas 
Understand  Practicality 


Collaboration/Exchange 


